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(i£.W. -vl'b)l'a.ti<ons u,on the •eas'l!Nd val~ ,of 'b'.ber-mal conductf:vity, 
ot ti.itiUed nt-.... lfbe •co~ ot the ,t~ !nei•<l deter»d~~ 
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<i>t this ,~t-,, 
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Ai>Jtt.tlatt• is &l.to :'1.tql'e.$.1!tti t,o ot)iirr mtmbers ot the e~ttee • 
»:r. :s. f .• ~Y $»4 Dr .. c,., tr. ~ilia ... 
. the. a11.thc>!> .. $.6 ali;!i> :b.de~t~a tc:, teel'.mt.~i~ ot 'lnle a Aero, 
ho,utston Le.b~~totW',, Mr. I~ I,,, f~nefi of tlle: Pl.a~ ~atllies 
leeu.tcei ~q.. •' M;r .. Willt• tnlt:th st the ?nst~e.nt S.hoih 
l'nli!> ~tt• Jowell eni Mlbui ~1ie tube:ri an thank~d tor the 
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A. l;tht, ttl! S~Jb~it. •· • ,~ ,., .. .. .. I\ • ., ii ,. " • ,. .. .. • TS 
I, irl#t «ff' ~.faf(.):lf I~•l~t~t&.1101:i,.t .,"' ., ... • • • .. .. ., • 11 
I. td!b¥<Ali<J'il' ~f fh~~O~J1'ti t .1,. ... • ., .. .. "' ..• , ,. • t; X,..>1~,~~,,-t,~ll, ~Q'i' ft)t.., e,i~~iliit!Mt, 
:flit v~~ ~t•l't•tn.t:v .• " • • •. "· .. ... .. • • '! .. ,1 
I.. C'~\!tW ~~- "'" ~taMeC<!1l!flit 0$U:\,~~t:1.ftlh • • "' 9i 
r .. C.Ju\~ ~11ira . ...;, l~pe.teto~ -,~,_ 
(I• at k-,fl..~t 11~111) • "' A• ,. • •· •• '" , "' • • ,. tt 
t. · · ~'ll!1*11rtrt,~~ <>t ~~j ~It 
. ·. . . . ·.· .. . . . )1tJ i;t,& ~, 
f"4$• -~~1-t1.~t'V .tn~ :()bt~i tt11illi ·'" " ~ .. • 101 
.Ai Sw.umary ot Eight Ou:tstudble; X,avestig$.tors and 
mh~ir Appare;tus 'O'sea. ·rm, Measur.,m~t ot the 
tnex,na1 Ccndui;.rtiv:ttlr of W:~ter, Sittee 1900. ·"' • • • • • 
Ca.l.tu.lat11l>n ~t Q(J:t) . ., .. 
• ·)! 
ft~ 
1, ~~ C•tl.w\tvltt ot w._,_.. ... 4 s~ ot Work 
strl,e 1$00.., • .. .. .. • ., ,,. • l!O ,.. •• + " ,._ "· • ~- " • ,. .. " 
i... ~~.e ot ~- mw..b•• .. • * • , " '!· ~- ,. . • .,. ,, • "· , .. • 1, 
'!h Vl'b~!ea Sq't,l(paent. •. .. .... -. .. .. • .. ... • • • * • t ... .. • -~. ... ., 16 
g,. ~o~ d~1t tot'· the M•\U'-.t ot O<lld l?la:be ,~-~ tan,,~· .. ··.·.· .. ···~ .,···.1')·~. *• •• ·!fl.,.,·,·. 
10.. ~t. fotl'· \ke Jlfeu~fft ot --~ .~ii• CUA:tt T-,e~at.ve 
(il\\t) •t IGt :Pl.sit !o, !em,e8~ (Jffl) ~- ·"· ""' • • , •. • 2, 
u~ Cb~d\ ltlt!· the ~--eme11t. ')f ll~ na.te _·Cfop· lJ-.-vff 
(Hffl), n.t t1-at• Iott• '-$ntc-e, {.mi) •. end Kot Plate 
~« · w•••tve· (~h • .. .. , .• .. .~ .- . .. ,, .- .... ff· « .• • • • 26 
' 14. lmat~at!«. !n1!A6 Strc,en r<omn.jil , ... 
11, %1$\~tat"i• Ou.11.t.,e ~- Room ... 
l'r· t~ff· ·· Ill l'o Vw,u fJt~u.mor • •. • • 11 .111 • •• .., . , i j ,. • ... -~ S9 
18. Kp/X, ~~ea-.,,_. rum !h1~--- at 0 •. 600 ~-s . • ,1 
1$1. ~rtU:.:e, Vearaus FTeg;i.te~ey tor Ftlm., '.Vhlelllne1$::i f>f o. ,oo 
J:nthes. .·.~. ii ..•• • • • • ... •• + . •. Ji. • · · •• "' . , •• • • .•. • • •• ., .. .,. 6a 
. . . , . 
20. 11/Ks V~raus .. ~e.g.11euey . tow· fU.tn Tn!ckn.ess qt .· 0,1r 400. · .a . ·.. o·· .. 
Inehes•f • • • "' , • • • " • ... ., • " · . ... • .,. ., • ~· •. ., ·~·. + o..., 
~i. Ktli.s v,rsus heg;u~,~y for. Fl:tm. Wnf,e~~.s$ ot th!OO 12.··.•.•4··.· · i~,beaJ· ." • ,. ,. ·• ., ... ··• .• , •. " .,. f , , , ., ,. • • • • , • o 
. . 
12.. Krtt'IJ .· v~,;aiaa fte(!.ueney . f9r Film ThltC!l~~ijfij ·. et o. 200 .c··."' ..... · 
,;JZU,('.,l\>eS.,.,. ··• '·•· ,., • \" ii • t· • •• Ji " 1: f : •• •f !> ,. *' i Ji L ! 1 00 
a~.. Kr{~ l'!'tt1~$ Freq1lencr tc,r: ftlm 'lh!¢~es$ et# 0,100 
Inch.es, , .. • •. .. ,. ,, .. .. , f ,t "' t ., " ,. * • , .. f· + * .. 61 
24. J!1.1rl~ Ve~aus ~~il~e~~;y: t'~lf' F:Llm 'JJh~~kn~~.$ <>t o,600 
with V$1"tl.abie G ll'oJ'<l!fil .. • • , ~.·· ,, , .t t , ; ,., ... ·~. .r • SS 
Ji•lll ~d~~~t'.:lal. :pr,e~ell!~~ bivol.'*11$ h~at t~ttllsfe)(" tl~t:\!ugb ·~· lil'a;uid 
nte.d'.~;u.tll.. W'ltese $e.tl1e 1a1oeesee.s ~~e \li'1Witl.l,y sub,1eet.1;1tl to .~ v!'b:r\111.tio~l 
endrtr.im~~t O,\)t~ to th~ )l?N&en¢!e ~, p~l?,a it ~~re$SQ~$, ew •. A l)l"®t~Ulil.• 
tn~et:l.J¢i.iQ;t\, 'Wh11~ ~t~~xd.ll$ val.ues. t1>f th~ tb~l Q;~nftuot:tvttr ot 
11:;u.tls qdet' stat!~ eJ.11ndttioti$ , note(i .8,.. ~l~ttcan:t ~p~u.re :t;r"ta 
$i'lat:1t wl.ues. o¢cvreia w:n~ the test ~~~a:t.M W.$ iubJeeteli!. to sma.l:t 
viPts.t.tor.u=.t'* Mwh W4')~k ;fa~$· b~~ to~, incv~.st:lieit!ti,g the etteet ff;f vtb:,a ... 
titm ·vi,~ th~ e:onve~t.!on beat \~Q.n~ter o.oett!.Q';te»t· t.\$ it :relates to 
t~e Jf$t-hat!o~.s Qt the· bol.tn&il.nr l~e:ll'~ lo"¥1ever~ it ~lJ1pe~s the.t 
littl.(! e~ ~~ q,oaside.tr$.'e.iffl'i has 'be~l\ ~i:vtn to the ~ppa.:root int.1uen<!le ot 
vl'b~a.ti~ •1:t tl\i;i.l th~mal eo~4tte:t11t!:ty ~, :U.qui.dth I~ v:tew ·of t'.h:ts ~ 
~ bute et,4' <>t this phenem~n~ ®' the a.seQoiG.ted t!leeh~llsm ts .n~e4e8.t 
~ ~~· mte.su:rea v~~,s of the-m~ contb,~etivtt;y- .@'I ~'ate'~~ :tt 1$ ~s¢i 
Qt ~~tftge(i! tll «~t•m:t~. the :mtluen.ee {)f 1~ie;weneteni:: pal."a.fllet~f."~ 
•' ttte !'ltqni11ua~ ~t . t:rdtlue#(,e ,$Sc thef Eii~ e.Uowea to vi't'ff .ind~cen,... 
ient.!t;r;; tt is, $1st, (}f :l.ffl:pwt~te te tnve,stige;te the ~~l":t?.ini$,J. tbat 
Ji*t,itte~n t-:t!!! phf'Jtt~~~ $f¥$. to tete,ttd.ne tt th~ irheit¢l~,i~ iu ~etu~:u.r 
tfl,&lbl:eit a.$! t'(ll~:trte:t .,. .. ~. ,~ey;i.Q'l.\"S l)lve$tigator •. 
!hi& tn"ft!.se:tlon W$ qe$4Uctf.'J4 uslng ·~. :tbemoe~Jil4~t1omttrie 
-~~· With $, 1u:n:'£JiOJttal film Of: C'ireula:r 0:r'OSit see'timl.~ . ftt, 
~:,.,tll& ta ,~ *1!.U~. to n-~ lorizontal film, 1~3tat~ 
t9puatu• · :r. 11.euWfiq;. -111e1ai oe th~~ contittet1v1:li7 ot l£1luidai; 
· ·~ :#l:S. t\tt'.tmka ~•ul4 be ~l:':ied ft-G!!l o.a.oo !.nen• ti) 0~600 uen~e 
:Ln tuJl'li .. ,$ ftft o.:UJc inche1s.. fte tre~o, •1;1 ~ied t,911 ri-soo 
1,cl$S .~ ~-,,. Ut!tls tlie J~U~c in-ieme~tiu o, ,.it 8,0;,. lO~o, 
:ie.o., 1.i. .• o, 16.011 l.S .. o,., :20. 40) 60, .. to, .10Q,. ice* ~ soo 0~1.•s fE!i.' 
8GfK1n4 to't: •cdl ln,cr~, f>f film th-it,betif. fbe 11q'd.4 b~t ~~ra-.... 
'lW&. waa ~14 ti>ns\aat e.t, 9:3°¥ it $Ad tbs liqutd s•Jlt!:t 'WU hes.tel dowa,..-
·~ - tr"1~ · t:.onv.~iV,$ · t'lw. ~ -.1it•~ r,t th$ rtb~att.88 
utt• v.u· m.,u~,ea wtth eaclt tt•t'tiWtt.tr k :aln~lll an aieeler&tioll 
d 1.0 c (.H mu,)~ 
&i a «'*s•qttertc~ 1/)t.tht~ 'zt,~~~is-.j tbe •asvet VGJ.•s ot 
th~ e.<>a~tt<Vity. W:8 t~ t• !~Nfl.fift frCD five ~~&tJ.t ·t:tt elev,@ 
,e,e.•li,, 1-. tbe ~"'~• ~·o1 ,., t~ 14,0 ~cl.es ·pett $ec~ii, !he 
· &eq~ at m~ ·:iteef•atl was 1,-, .. .,4 tc> ''be ·tl · fWl.et:b;:;:ri i>t til:m. 
ttd..ca'e1ffl.. 
A .is.:<t:--.twtt eeanb -~I· Wlde ,. •. tb. thema.1 llOllduot1vitf o.t 
1111'~ • 4.eteftd.ae ,_ metbmls ud t~ ·1aeuum, tbe th~ eon<.bte~ 
t .t .. d,.11.,. .# .,.,..t ... ~at.A . 11,;.._ · .. .._ . ., .... B/ ... ··te· 4 ·.:•"'b .··~d . d ,,..v,1,;,;'1f fl~. ~,'w.i~fil, l,j!Qe oom~e:~'V~ .. ctcvat .. · .s tt1. s~ f.11. ·. . •. s, au . 
~nee:~ r.,t 'Jlbr-.ti•e on th~ ewdueti!v!ty,. The 11t~atve was. 
e.v~4 't~• ~ 1961' of 
9lle ~ we.t1 4'.vtltid !nto tm~ pat"ttil P~t m'l'E!i ~a a ~,lla-
. 'l!.011. 0:t· the tne'bhols ani $ifll0$~1.l$' ttiirei to mea.~e tl~ c~uc-tivltf 
et U\tt!U • hl"t t,r,o. ''q.$ a O~i!t?t~ ,cit data on. th~~ C<)M.UCtlvit1 
· ·of ~I'd• .,, ~1tVl.Q\i$ · $ti"~f~t~flf1t aiaee: 1900, t;) ~ia; ui 1$~8 a 
e~h• 'Wltli.tata cierl~·DG\U.tMa. st~* ~t·ti_.• nt a ,_.!'Y 
·· ot ~-It on ~hiS! ·&fte,t. o'f vil>:r~OJts '~ the the~~. eontuc.tivtt1 f>t 
·. ~£•&. ~·· ~$t'll~l*'·~esti•t$~s, $s 17fe~;,t$d bf *li'lon (1)· h~ve 
~ -4~· W 11~-~\) (!·),,, Sitl:ltb. ts)~ ll!~ (ij:), en4 B$ettf;l). i,) .... 
· ~ t~ .. p1e't ~t1 ,e:~s,: tive ~ie s~s Qf 1$,N;l~t• ~ be• 
U$1; •. t~v~st:taatus,.; 'the: tbltt'' htU"'ltemtfll tllta, the W~k lao,»t:•ta.1 
· ~r,. '-'" ·•ell .. ._e,~~ ,_.:,;u~«er·;,· ·tbe··.1~e· Ua111et~ · fql.U4~·11 ·ad· 
thtt·~ .. ··ftlffi, ~t~. ·~· i$.tl¢$,. 
· .. h'tt~ (I&) '\\\ti~ .#Jli eilWr'.11 tub~: ·.:L ... G mm ··.bl ·l$ttsth· w ~htcb tt.. o. .. 1 • · 
Alf-"""• .... ., ..... .i..t ..... .-. --~ . ..,.;;!. ...... .,..;,.. ....... ~.,.be.., :.;;.'t.n.~iii· the .....,,~ .... · Heat •-ma · 1;1.1n .... 1:.t""'\J1. ,,..._..'i!'.!jimil~ ,_"'~- '.V\\'4'M"'l1' ""'""""' .i,.w''IP·'il<v. .. q. ,r;;,.i.-"'l'l!', .. -.;1.~.. . .. - '"""" $."'li!i"~;.i;. . ..,,!ii< 
·-.. • ·Q•~~ ~~e~t ·. $J) th~ ·~fb· •4 1he· wt~e · tempe:n:t~ ~ cmt1;.. 
m111<.-1& ~- ""~ .~,~ ..... .Laid.·. :.....o·'.'>. """"' ·,.-,.,.!II,, ... ~ .... &.,· ~..;. ""'"""'"" .• ,,,. ... _ ......... ~~ . :..ii,'i;v,' ·-.·,., ~ ........ "'41 ,v""'"'~ 4,ii,- '-P111 '!!iil!~,,.,.1;1>~:;r.Q~ . .,,. . ..,.S.L•-Nw11 :waQ ;u.,."'11~ A',·£,.._"'~"'"' ,...,...,·11<w<>0;i.\\l, 
·· ~ ·~ v~ ,~ ·tb ~·~ vbtett is -.,e« 11'$~ii;,Q1y· .~ ~ -Qi,i, 
3 
.. eta.ttfiJ~ C'tJI.\\Nl1t4 bath. iuttW.~so~· fTJ us-~ $J.$!3.R t:1~vtee·wM@h . 
. . ·;·;'. 
~~ • 1.0· ~ pp~ tu\ti .a • 't(.ot.la Y4m tti~ttn ,r.t.re~ · SW~ll 
. ~ ·~. (t), 'U:t».4 t\. wAte ·. str•i)o'l\e:4. V~rii<l~'Y l~ ~ · ~~. 4U;i;eter . . . 
.lbi'ft~' f:.Ori1*bttl';t ~e' a~,tQ·,de)$lfJ:I tiit• thw· ~~!en\. 
-a:~ ...... ; .. :... •. · ..., ... A.n,;.,.,., 1t-.:::,..,i..· :r,.,;..;, ;,,,~, .i .... ~-i~•-. · .,.~...;..-;·.,.~ l'~)·. ~,~~.;a ~.~··. l"';t:.,;._it'.'~1'.· ~·,...wg-"'"'' "'• -~'" ~ ....... ~-~ ,;,,.t.: ~'*"" , .. ,.....,..,., "'""'""_"'_ \V -""'" ........ "'~.,.~~.,. 
the e•e ;m,lb~, W«t!~~t · '{lO) w,•i ~ ~utltli' tl.lbe $ l1ffll • .tU.-.ete~ 
'Gi@ OOt.ti.~i $ -l.4 W"- O.Of ffllll ill. ~~tut,· V® d$t' hld ·~ 
Y• ~- 0.l) 9.$!ed ~ eWl:ar ·~ with a. 0.3 • ~~ ~tel' 
84 t~~ $l~ a a tJ.•• -,tl1ffl.7~ 
·~ ·~ t.a.Dt (12) uet *- ajt)~t~ d$d.~ei to -~ a tb~ 
•t.ro~ ft~ ~· 111u,,. 1.07 • tbfak vtth ~-~, .heat~.. 1~•1 
(·f) u~ ~. etmtlu, tt.•vtn eJtee,-t t~ ~t:~ ·~tt, -- ·•~4 :tn 
• l • tltm or 11-411····. 1-te• et .at (U) u,t1i rri ••~ ~~~• 
•~' $, -Qk .. t;Ua ~~lA .ttot4 o.as to, S. ~~s •• ~. :th~ 
~- '4t:te4 ~ ~e . a; ~~ ••itts~ ~l"~turet wte 
ii) ··· · · tt, ibt.. "'"-- .· ·· ··.'It .... · .t·..-- 4 .J.W • .t,· tit'"' Jo . .i,.t,., 1"'-•·.t:.,a · <.1 · 
. •~ . ·.,.(! ~1!11,W.,.~• ~• . •11,,.l'~~. ""I# ~n ~1' •,li<'i1-Q. - ... e • .. ,.A- (. llcJl\ . al!il...i4',i,.L ,l.,c:\. .,-.Jtt 'lil, .. _,.~"iil ·~ ("6) ·· :-,..A "°·· ...,,a;.~. m,ril: . .t""i,;,,· IWY• .. •~ , . .t.l· :ft ~·y,1,1 \4'V.lt, ~ .U~·~4'<li .,ii,;. Uii'J~ 'l!ll' fffJl•il4f'!.I' ,,..., ... ~. · 
-i~d •·*'• ~~t••· O,!TS :hmh~a iu at._• :whtch Uif: ·e~unte!l 
"1 a lffl 1k,ui:4 ·~ a.,016 I.ft~• t:Molf. .iifflA 1..,1, .tuthes 1-t: • 
. .....,;;,'(,,; . . .. .. . }t .... , .. .,,.;Ii: .. ·.....t•b ""....._. ....... ,i!!i,,.,...... .. . ;;;....t:'!t ...._ .., , .. a~ o ..... .,. ff.Iii~ • ~~..-i;,.4,ili.'WEll" :,...;~,,. .• 
it!A"'-.t.... --a ~--i!.1r--~ (.'~4'·): . '""'""""'"' .a.lii..;. .. .,....-,,.'t ..._ .. fii;,t' Ii.,.. it>·-ri'~'l'rt~ ,....,. ......... 
~·;l_t~· ·~"* ~~;fj~,,.,, ........ '~· "~ ~~:"' ~~·~ ~".;Ji~..-,,· ''ff~~" 
• tut ·~ so • ,ff. 120 • 2t o., ... a. ,. Haa.:OJJ (l) G1• 'US.ed th&. 
·~ ~ -~ ·~- ·~. • ·r•a.trifflJ' l®g tt.$'h •~1:u 
.. ~it~1'. __.,,i,_A f lif,('i. b!"..._'6.,...., .t.1>..i:"411., .~ •. ~,~ ,t.,.,,.'ll.,.,..i!J d'*""-nta•, "'·""dl ~ f.n~'a...""$ 
l'IB~ """'""-·-""'~ '1'4 ~-. ~Ai,liA',,,i;;;AJ· V~.,P.J' . . ';;iil 4'U~w .. ,/!\_.,,.,,, - _.., ill' ..  
i-., ·ae ·~. ~.Ulc -~.-, ~ n.· 1~ta v~:e to 11~uee 
t1le th•~ ·..a. effetftlh· 
· s.-.Mtt ~ st~:. U.1) ~,ea • .Jphslcd. st~ $t~te •~t~.i 
• thit ~'- tiw tHt *fl• l$' belt betwen ·t~f4l~tr-tf) ~ 
-~~ ·• . ,,,_ >Ill,·~ · . · ·: ·.. .;i,,,i.>fliNI: · · :ff ... '!!: . .lif.,i(;. .... -.t..,._,.,Jt ,,..,, · ~..ttc;!hl.-. ..,,.-,-....,.,.,,. - ·~ ·~-,._ ~"'"'e ... !~ we ~~.;.~~ ,,;., Slu11;~f!J -~u.4 ....... ,.. la ·th,e --~ ~~- till.• t~ •t~ ·$~ 
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FIGURE 1- THERMAL CONDUCTIVITY OF WATER· 
A SUMMARY OF WORK SINCE 1900 
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FIGURE 2- TEST CHAMBER ASSEMBLY 
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FIGURE 6- TYPICAL THERMOCOUPLE SCHEMATIC 
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FIGURE 8- THERMOCOUPLE CIRCUIT 
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FIGURE 9- THERMOCOUPLE CIRCUIT 
FOR THE MEASUREMENT OF 
COLD PLATE TEMPERATURE(CPLT) 
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FIGURE 10- CIRCUIT FOR THE MEASUREMENT 
OF TOP PLATE GUARD TEMPERATURE (TPGT) 
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FIGURE 11- CIRCUIT FOR THE MEASUREMENT OF 
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FIGURE 13- SCHEMATIC FOR MEASUREMENT OF 
HEAT SUPPLIED (QIN) 
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FIGURE 16-. POSSIBLE MODES OF HEAT TRANSFER 
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--~tt ft~· fttt ·~'e ~ •·t OJ'OSS. -., ~ t ... -~.'4 ~""'. . . ·' .. ,t . ~-...·~·""'111fW •'. . .·. . . 9 . . . . . . .  ... 
~j, - --··~··I~ ~t n.. '~ ,. ~--... 
~-··~ ~~. ~--~ ~Id.Iii -hal~-- flfl· the ~!ell --
~ t1 ~.,.tat . ._ .r ~._.in~ .. U't~ ~h" 
·~· ~- h , ... ·ve ~· ·~ ,~i • it:Mtitte-.tl• • tiJ"~et 
•emf tttli the )iotenttonl;~ter. 
tl'~ll e1;~iMtion ,of' the b®:ie eqwittoxi te aet~Lt:ne tllenn.e.1 
tonti:uct.tvltt" ffl'l/ll'.l,el:r 
··,!;!. ~etnflirable :re~lst~c.e t~ ¢a;n l,e 1dellt.;tf!.ed... Filt~m. a:n ana.lat,<:>~$ 
el.~ttrtea.1 ~!~e1c11t , t:h~ r~f!ia\anee} term can l'>e VX'itten 
no •ill,.• AT/Q §;;: ta.l~A 
'a'hett•f!'fQ::it>e :i. tt lt\'YUld seem p~opet to detenri.ine the •~1irude of 
a, n$(~ li'e$!St1tne.~ ~ch •t e~.tst a:ue tiZl the yresenei:e -0t the 
to• taet1;1:t"''s m.el!lt5;(;itJ.td *lie~. '11h1e :t"e~idual Z"eststance: ,can ~ 
fete•J:n~ tw, me~rini the vt&1ue ~it heat fl.mt q(eoa) with ze:i-t:i 
$'1,-$.t!~~ ot th$ lbt l?lt&t~ t1.~i 0.01! Plate a'Wt:f'.e,r$t'$. Tb.le v4~e (;);f' 
r~at4u9!!. .1J7eij:tstan:ee w:lll lm \td(mt1:tted a\S R0 .. lt a stm.ila-?' eq'Ua:ti.on 
ls •~a to ~•;pres& If, ol" the tot~ ~'¢~1,t@ce, the eorl"eet vaJ;ue 
tJt ~. t?~ l>~ el¢l~~sa~.t .$.'$ 
·ll)i. A'X/(:a1,,.l\1}A 
fbe '!!f.fAlue. - l\, ;!;'~J;re$f::?n.'t$ :res!d.u:al :re~istatleea which •i~ 
(;lttr!i!~e.t.~ :t~• .!l'Je'V'ei"if3,l .m,~es.. 1'1.1~reto:re, R0 va.a Cb.ttem:J.:ne{i .a.-s .P.I, 
~i:\t~ ~t tt'H•1)eJi'lat'Wtia ~ ~~qa~nw., ot vlbira,tton .• 
A:tt~ t.he 1-ier:d.,tn Qf the test app~tua ~d the metfu\lclolegy ot 
~~tesrtiflg th~ iat8l •s e•ptetad., t'he wrtte:r· '\ffi;S;'J ~ivaite.d to 
iletell'mtilli the aeeu;r~ fJf the le.ta~ ~eref<ilr~,, a tnE$'the•ttca.l m~el 
tlmt ,;~Ult! ~br$;<!e both ti~ et•sl.gn elw.ra,rtl.erist i.cs a;nd tlle d,~ta. 
,,, 
,,; 
~--~ w11 eoa1au?~d.. Wbe ~thea:t!¢al. :model ~, speeit'ieal1y. 
br~t .ifttf>. 'be:b& to azuttte#: the tol;ktwi~ q'llestion r 
'lbe values of 11e.~su:re1a themaJ. cendu,ttvtt,r 
ftU hffEII .a tb"nt!e~1· e.oou,ao, vithi& ~t 
Umtts; e:r, re•iiatea •. Wha't wJ..ll be tt:te "•t-
m.m'.t '®-ne.i.a\fO ot 'b~e t~ l"~Sul~a.t 
Wl..tb tet'e~oe to ~•dt.,t D11 Mali. meaiirur4td ~et.<tr, wbich 
!Uiue~e$ tbe· •~tlen ot ~ ccmAuct:J."11tr. iiJ ;t;ten !n 
Col~ a, tbe o,mbol ued ~QU.t the· 't~ .is give~ in Oolumn.t, 
-4 'th$. ao~ '\dtb&Zl! wb!.-b the meu~~nt is lm~wn to exist is 
1lven. l• Col'Utl\n $.. in -.44$.;l.t•,, tll& met104 ot· ·meas~etlti o!' the 
•t~4~,t wb1ob t~ ••vmeni\ 'WM-~" le glverJ. tn 00'.lUt!m q 
•4 t.ke: st.~ or b&eta et 't.iibntto1 l$ t1veJi. tn Qfl)l•n ;.. ·~.-
•1~i1• tw c~t£on d. ~l .~ the tt~ecetiq -seett(j~ is 
. . : 
~f.Yit.y e:t ~ 'bl-- 1ta.t~e$e 1t:e~ .$0'NY&; the valq$ ~t wlucb is 
~ te .... MC\Wa.t~ within !0~01. 4se .ts th~ arGS$ ,e.etiotta.l !i!ire(I. · 
of ••b •CNW~, !k• at_.,., m•~' t1 wt:tbiri ade~•t.er 
aetev.._. ot to.ooo, :t~at .4!'(1) 1\0i this eue :t:s !PG! ,mi#us lffft· 
.a e40b· a1r• $.C~:t~ wttb:ta to.o,,s~ a.s aete~!nea ,~ax-Uei." 'b7 the 
$bem~lfi ~t\llbn'tt•, . /AX(:t.) ts 'bb.*1 Unear te~ton between 
tke 't- Of the .ht Ple\$ aui the !to, !l.&t~ Gw.at-d ~ he.e M ~IHJO... 
otated ae~aoy d to j,-020 itlcbf.lt.. It the· liffe~e~-t:1al. .flt the eque, .... 
\!ea,. le t~n au« the ~All ot ~• eJ:te substttut~d tf>'r «Ase 
._.,.., 
. 4•··'b• 4•t~~¢.. Ia l!Jte ~•r • the en-0$' 1n ~ t~ugi,. t 11 c• 
. 'tWt ·Jotmi .. ~si,, t~ el'~"tcr· Q(ffl) •• be liet~nM bU ~q e. 
4iff~~t11J., ot the que;t!;.m 
•..• ·,~. ~ <~slrtstH' ·c~a~vmt)...:(~,,~HB1.ir•Yts1.r> ) .• : 
,e;ls~ q(L) !(~~> =·z<~i(~Y. :+ ~(tdQ8 )'... ..... • 11(*aQ11) , 
·th• .. 
· • · ,~(em)(!~(aottH' • Q~{td.Qtr4) + ijii(t«~)· 
a,'. value ot KL· is· giVffll 'b:, · · 
Kt • Q(CG!t) '&l,/A 41·(1) 
m ... w ....... .,. ,!i}<i·u,..,_~;1..t .. 'I .,..,,,..,, :.,;......;,....,,:,.~ . r ... -... diit. """" ·""~...:..;,_.;e..,,.,.·,..,..;i.i· .. · 
l!i-1,~'·'!'i" ~.,i,;41..,,.,-...,.;!i't,4.._ """'4W. ,,;,,·l!~~~M • .,...,__L ""II' .;:;A~'ioltW!i'-1#~ ·vww.ue:.s 
, .tor -(COil.~~ f;A - ttat. 1tlfll$J• ~ va.tue ,~ th$ ii?'~ or wie .... ~n- ot·l\· ~-,,·.it-~"' ti~ ~sery4<1,' th!$.$.$ not 'tll$'~lJW.m 
. ~- •ot· ~-t~ O:f· -~&tut, .. ' 'Ai, ~it' bQ'i.ffl.d ts ij'bt·~·a if 
$11. ,.,,,~ •:ttt" v~~fj -~ .,tttt'fi:~(l in ·the ilWlet':ai,~ •d el.1 
'. '. . . 'i ' : ! . . ' 
··t~~ 
' '1*~1>.. ;t;l...ti,., t'!t~Jci,~···""'""• t~,..M!iliic .,;,.;., .. ;.; ..• ~.""""4,,Jt..,._ ~4!0· _.,.,,'."- ~;,.._.;.;...:.,f$~ 
.. ,I,•~ ~""' ·-~"·Y!ll<.$1~0'1iilijl  ...... ~, ~ <l!! ~--.... ~,~y;~ Vil, -,14 Ji.l'"""'~-~-,111,· 
. . 
·· ~-..... ·.~ ..,,,....'.,.. """"""'»N•~, it~,l,;Q ~.f,ffi,tlj .'. '!'.-t.;_ ft'b~(& +m .... :<"-~-.. """"''""'' ~ .... '~ ..... (:;'1~ 
-~- .,._ i!N,'11,1' ...... lOJ '+""~-V .. -·~ii\ -"' .. ;,t ·"1'·---.,. .. """'"" \\!l\,l''W -""#· 'Ii',_. ""~ ,...,.,.., 
l~te 11.udmm d~•t~t11 'bu.t, ·to .een-e ·Q.$· ~ tool •t@ · ~ h$ •ed 
ta• tt-.tt!)f·~ a1pr•ve ·•thole· at' -~~t which "•lttb\l'le 
•et ldpiflc•t1¥ to ·the ~:ttu~ .a,· tlie ~e~nt.y.. Vi.th this . . . .. . ". . ... ,, . 
•t~l~$1 ~i b e1:t,~e• M 1. compu:tel' :pN>grUJ.., the teet 
~c~~e u ~1.~d i• •a,te~ IV i'eeul.ted ln the test 4ata 
,of Ch~ell" V, •<l tbe eottQJ..usl~$ ot Oha:i>t~r Vl" 
h-tt)i!iar:at:te~. 1.- 1\M ~~~~lli~ ,ot kt~ ~ mbse~uent ea1eu .. 
lati~ .lfJf th~~l Cl)rtiuettvit·r e~i.GtfJd et th~ f(j1l~wiq t 
Q, ~~li(!tt ot ll~J!: 'flaslt·m,. ?he tee ba.t(i!l l"efe:tr'JA~e WI:$ 
~f~hi ln ttJ-lif.t M¢~il:~$ 89 M1tlittei a~l,iie:r 4Ut-1tit t~e cal.tr" 
'b!rati~th n:tat:11.1~ •tO'.~ •·• ht.rt• ·a.titl. chlr,iptlli f11te 1';:pea .... s.tttfli:l'' 
tt.i•e~• ~ ~MAed ttt the t:ldk,. bis.tilled: •t~:: wn.s: ~ded to 
ttU the bt~titll'~$J - t.$ a1"'0~~.t.l1il.:V t:bi:'ee i:r1e:h•s ot tht to»-
'lbe the~~lea bm,enei 1~ !1:-~tJfmtfJJ ~e ~la'C~. in the· iQe l,~th,. 
Attr•k1*t111Z, t:l~ he** el.a~•·' beff.!~ l"~;J~i'fi~· v~:tre te.'ken to 
ln&11~e t:h~~ ~g;"Ul'br1• ~, 'buen n~ttsa. 
~. :r,~t~•te.tl® Ch~'\'llt ,.. .. Alt' tt!u\~n\s ~~-.r~ttU.ly 
t•~ or ·thM·k~. f'<.tir ~~~ ~ete:,,ant;!)•• . C~!!lul dt~r:rt.lon ~$ 
41:RO~ ~l~U.li~11 t.Q t,m, ltfnl'O~ ~, th~ &~ntl~ ~tilS l;Jf th~ 
~,~x-~•1:t ~flnti~e\er, 
ft't~v· to s. .. te,t rt\m, t~ ~~h t.tlm thitdt~~S$1 the 't-$tt o~~:r 
~- $$$$bl(;~, Utd.~(f the $.Jlf<~l~\$ ~~@:,$" lret~~'1 tUl'iS~'l'tlb~, tl:w 
~4i~d~'l. ~le'*"" "'•~ w-ht;4 ,~ ·1; m:Ua d.~t,w~~, ttertliti.li !tt not 
«tutsiill«t:i ••~r.il! .t"in.af)ia. ,t\w ~,flit !f'!tli • tn~vt ,s.tu1"' :ft.~ ~ti,•b~~ 
Wt.a ~•s-ehl.l.:., &uffll'b;J,;•tt~ $1/i&~el"'!I i.na"'t~ it' and the ~et(;r 1'1•in1t. 
-~· .,.~ pl... ~ lbp '11.te Quaid tma :Ser~« !OW: .~4 the·. 
bt.>U.OW· lt14 ~ so1r-. '4v•et6. 1,1,.dust ,he. t()p tit the •akJt •l• . 
~ at.11 tbe he'd•~ e~rii ~ f~f aga1n$'t t:'bt tlt.t •-ae•·· 
flt \Ile futd t1\tea -~n * Elet:trical paweJt W$ a.f;ttli.e4 to· tht, 
M•t• e~t ~ it. eu,tma!li;.g l)tu4 ~at.~. D.1s\tll.e4 vatQi 
nt 1$Ue4 ft>? ~ea of t•e:r-.\ffa; ti. till stQ~~k o~ ~,• 
t'b•· Ut,lda ~,t. eh~ slovl:, til:tei.j ~M a.1tl .. 1• ·WM1 ttvea ·: 
t4 •• ,._,,._ •t w'.bl>:tu CllU tihe blgbly ~lJ.~~ei .riAo•t ·of ,he 
'I.en :ft8Mr, Aw~ !i~t· a,-,~,~ tlie __ o,pos1te st#ie\ '*'<,m 
,~••~•~·tu 111'•~• ct ~bl~t ~, tt 4ettet. A tligbt 
itlttq ct tlle tllam~ ~.a .. ~it.,-. btibbles to eac:Qee\l WhtU't the 
-~ •• ftlld witl ttO b'tlb~t ;tl"ttt .. 1 i~ vtmt bol.il •• elo~; 
\he flU -~~'.t rc~el, at ·tk"' e~ler l«irel~. 
lu ~~ -•• d 'th$ ·M 1¥11.w k .. -~ 11-.~,~ 
·i.1- (ti) •« '-l••t•• Oa'ta!tt• (·'JO) ..... tauel'le4~ 'a:e •atff 
.. w.1. 'fflve1 .,.. wUut~ ,._ t~u.act:to~ 1'!.tb tb& r.~nat· tw 
~-~-~to~ ii.,. ei: ... t ·'4· ~lie -- Q®flt~ •~1• 
~ ~~- d ~. . •• lit~, ,_., .,.~eft y~ -~11 
.. tW1te4 ~ t•,-~• •tUlwl.mlt ~- kea.te.P o~t. an@ 
~ ~~n~ A -~· of , .. ,, -.kut•t ,,.. &~w4 after the~1 
,..._ .. ,, ;il~,lk . . ,. . ' . 1i,,..,A . ..._....._.... ... ..... ,.Jij, ,.. . . . . . ... ... , .. ···' -.... ,.;; .... - ·-
~;w,;Ji- ~- ,ae.ffw ~,Hu"\!,lf ~-~UG we& ~l)&m" ·.i;m;t ·<W1v""'· ~~" 
ffi~ WW•~-~~~,~ e•«-ctlvtt:7 -~ t:tfith 
,JIIO-~;t . .;.._ 1',lli!i;;i!O•··· A~....,.. ""'""'"':'t.. .. ,,, __ _.,, .... ,.to .. ,<L'i.._.,.. ... .......,,... "'":~_,,;.,..~ ~-"' ·..... , :ll'«~f-. .t,,... ".""""""" 
""1~1ii>ll,i..,...,,.i!!. Ml.'ii'iill- --~'Ii·-~~""'.,.""' lt-·:v ,.._g,i.i;;,..,.,· ~--· ~~ ...... ~ 
•all¥ u~~ M teteet p)tal-• ~tAe t~tton ~ot"e p,oe-4 .. 
,....... A~...., ................ M!l!to.ll!t ""_ .. _ .... "",.. .... ~Mil,...Al,;;....i,,... '*''Ii.-, -411-·~-;tw 
~~ ~·~ ~ -~ ~~~ ~ ~~ ~·~~~~~ .. 




·m•••· -. ~,~,-~1~ u•a; ba4 ·• ~-, et t. .. o 
ldlli•ltir, a 1*1 o,. h -~ ~t ea ~ he~t.w 11ve 
• .-it .. li!llli.a ......... · ....ii. ~ ._..._~ .. ~ 1t•~tt•,,_.,tm Ml ··. ~ t,~~t-. "":f 
... - ~lfflll'·~ .41"1111!~" ··---~~-· .. 4' ·-bl'.. . .... 
~ :It... ,ii,:;... Ai'.t-. . ·.· .. ··· ·· f ...,,..,.4 ;.._.it.t'.4<1i: · · Pl'A ...,,e_,.....,..,.. ,,..Ji,, &,i....,_'11 
V..J'·'ll• ~ ,'"11 ¥'ffl ftR ··01 • .,,_,.~~- ~io<,,;$113~ lllilii1I ~-t 'liiMi ~~--• 
-.··. ,·• ·· .!!i~ ...... ;att.-.-:tf. .......,....__ ~ ........ Ai.~ .......... mat- tke •:·-'i• t".ido• ~-.i,;.11,l,'l;ll'if; .. ·~~""' Vli!';l\ ... ;lf'l>l' li~"VQ.:~. 'llll'"' """"'"' ..•.. ..• . . -~ ... 
•••• ..... 0.10. O~t 0~10,, t·,,~, t~fo ·liM C,GI :bche1>. .,., JMth 
., .••. , ...... , ~''""'''-' ...... ~ ,.. '"~'·-
·ffl ,. '+'• a.o~ 11.0, 11.0. 1,.0. 11,.1. ie.o" ao. ~o. ~. 1e. 1w, 
~ .,.,.... ~.......,..'\,. . .. -A 
~ ... ~ ,.:juv ,.;,~-- p)I' .-:~. 
··-'• ....... ,. ....... ~ ... liio,a, ...... ~ -~~-~
,. ·tM ·~ .,, t~t.&a, .,.. c,1)~ «a- ,.., ·~ ffJO 
.,.. •ea. ~,--.•~~a~. 1, ~~· • ,._ ot ~· 
~·~- ~i.,/f_..,t....,,,.,a<iil, lil. . .rAA ,.:1 .......... -, . .,.-.ii, .411'lii,..,. ___ <i!<..,.; ·(·11.-, ~)··.· ~-«- ~.-· .. 
\li 0,ll.,UIII' V.11,W~'IJP '\,'¥~~ ~~al;! . ~ ~"' ... -'"'4" *- ~-,,Q;. it <!)!'--~ >11-
6'30, \M to~ ~~t -- WI obse~«t ·••wtttt._ ~ t-
~tq ~--~-·bf,. •'tilt'°"-~,-~-
u-..... ~Ill C. 
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i~ti t~i~ 1 Z11~~ tt~$,tli\utt~ e¢.1:m;im;ti\t:l®.t1 tbe foll~wi~ti 4ltte~en,,, 
ltd, ,~~~t-~,$ Q:~,~~~ltre&i 
. A!{l} ~ ,,,. ~~ .#ill UB.~t?tt$°' , .. l18 .. tl~()5EJ'> ·i.t:·· O"B~~o 
At(tl • "'" <~1:1~•~l/2 .. c ti! u.1 ... >i1,,0 "' 1:ui .. .1*;,a~ ··~. 
0.,11,,~ 
~1 • (flt.a) (w,lt-M ~i.v1i.'lfffi!r Jt&;\it.11!',!) m 'T2$J0,. 1l~l:CO! • .O ffl 
1,iltft~h~lt~ 
~"' 1·, .. ,,41 • 
·~ "J!'ft;,;f 'lill! <, .. t).1tJ4?/t}.'!,OtO~!LOJ ·'#! 1 .. 195;l ~· 
4',,, tU:0 {Wati·ffl • !'.,\i~ll • 1 .. ,f,S ~;t'li ,lt "f,.f!!l.,G ffite ·~ 
t(D) (~/?«') ~, lt"tlJ~j .11t !ct4!!m0 m .4~_,3,$2~, 
Vf4~ if ,(f.t} .. ~ t.\• I~~ Gf ~l '~ttit,t l~SS0Si11 §.~ @,,et~~~t,4 
i-. ~t~t~~~ wit.~ lb~ ~"eitl'tili· ~~' ~~®t:toiie, ~tl:in~., ~~l,t&'.ti.: 
t1 ~ (Jlt1.,00Ht .. ;;tA~1o*"IH.o.141•~uo.01,ol ·~·· o .. tl'liMt 
• (r.,1,1)(:,1.JTiMI0 .. ;4,c~.,,,,st))llO·~~t,OJ !@• f .. ;r,1,03 
lift f().,J.:IJt)f; ... o,,,11)(t;ii·t1~.5!9°U(o,.JmSc) •· e .. o&,, 
·1tt (.oi~1s1i)(1~111\g'.ii;,~)ftt·l~·~'J4.,,.(,1tt~oo>lf ~ t1.~,,, 
(Ii· (,~¥0111HlJJ.1JIJ)l,,.t;> •. lill'} .fli! ..,(1,.140!1 
~, ·~ €0,"11,1~1Hoj111~d.tl"''lt;,it.~4o)' ,,. ,1a~1.i)l ·~ 1~061~ 
lilt, (t.h.S:t90)(Jt•·"h}(~ . ,ilut) '*'' o,.;3lt$:J/t6, 
# ,s\,t,Ht,bt)(1~11,1,,1,0"'4)(4t$i>~"·)l(a.,o,16p) JI# .... ,.2024ij 
tit. •: .... (o.01,,1)(1.0Qll(o1o:t"l'l . J(o.:u.iol;l)(.,1G .. 4tl~,...f,•,~,,,4 
• m>o.~,1"' 
~ 1 • ,,.,,(o.1e)t~.ae11)(a.01+1G)/e,0Tatl ·~ i .. o~~i.,,1 
Q(;t.j • \1 + ·~ + 15 ·'it· •• ... • le ., .,.. • Qt! ~ ,t,ll.84j;l 
s~e ,ttt~m) ·• Q(m) • Q(L) 
Q(e.m) • 4ft, .• ;s,a:,;s + 1 •. 1~.Jti .~ 
,t.e~l • ,,.m, 
~· • tf(l)/t(~lt) • .~.;4.pfj,J/\!(;!ij"(l, • .1 .• 101, 
10 wm ~,~iM4 • 0 ... 01,~is it. 1; e,m .. 
i, (~~f4 c<)~fflt:lvtt,, lllf tm · lt;~lt) Ii eQ:w~1aa~« $dlte,:, .~ 
l,1 'llJ ~X(2)./(.!ip..:lg) A11 .~ ~~~t~t ~ 
r1 ·~· ·o.A'Jl~"1,11ci.,:u11,1~ .,. tioo1~;1e>c,.".o~,1.s) ·• 0.,,1,oe 
57 
(~~ c•t~t:1"'1#.tr ~te:r ,t:lt-.'ti~ ~o-ilttto)a;e).~. t.~ t~~J..at.$4 
.t.n \be ~ ~.,,., rtt• ~ift•~l:tf» r.;t t~!~tt• a-un lf47 . ., ,01 t~1Mit. 
lt3.~IO,. 
~~ ,~.,,~~-" i-,.lo f.t~ W,S, o . .,1,t.liQ/0 .. 340¢0. • 1.,g1,29,~., .. 
•t f~~ unin1~!at1) t•m,.$1 t~ MCQM~~e ·td.~. ~t"~e~ 
eut,lin.e4 tn1 ab:11i;;l~ti m ~, !~ .. 00,$1'61'1' at the -.ro,: ~*-
·tt~e#~f<>nt t1~reo ~~~ (o.l'oosa,1e.~s~t..1t~)., 
:ta. C~er :ttI e. ;,r.e$ldua1 !'es:tltMee tefti wat iient1fie4.e.s: 
R0 11; t1ll/Q = AX/"r.,A· 
Whls tiftftl~ res.1ste1.1ce W'tit dete~ad 'by !tleastwing t-he. value 
0>t ~at ~. Q C"l>~e'ted.,. ,~th $~:to septa!!.t:Lo• between thEt hot plate 
Mi eol.i ~te l\trtaees. •e "'18l.11$r:; t>t ~ Q:1"£¥ aate·rm,ined $l functions 
.f!jf ~re.t~e •4 b-equei,.q et ·vl-~e\:lt,m... F~ 11 shows a~ Jl.0:tte.d 
• a ~'1n. ot tr,eq~enet-.. Altho1;1g~ ~$ wune 'ti~ ma4~ at. 900,, 
,s01r, and 1co1.1r,. tt ~• ,obfi.ttl"W4 that Re we.t n~t -. tune,to• ot tenpez-a. ... 
t.-e ·ud a.~ weak twlnltm ot t~ tre11;'dneg of 'd'bratic11.. 
h ~-· Ct ·ac if'q;:r $.&eh: b-41(1~~:, O.f vi\llif&tJ® 'WU tb.en usei 
a.·-: ""'"" .~.··"""'it''" Willi~ ,,.,.., .......... ~'t,--"'e •.""---.. ·1 ..... -.:1 ... ,.41, .. , .. ...;;...,,... - :re. .... .,.. ... .,..,,.~-
·- -·"'"" -~li!,\11.•lg JI'!"'~··- . "" e:.Q.1;;..,.:""""'l:h, ~~ "'""'+""""li,1'.J.11 .... t;., Ji -"1.-jo .,_. .,.;J!V ...... 
\vf tk• ~uat!oil;t 
'&e tn41.vf.tual vall,W$ of tll.emal comtuctivt~ were detendnad and 
J1o1tt;e4 aJJ e. 4tmmsitmleea :f!'at$o K,IKs~ ~s, is th•· thermal 
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e'~n:A~!v!tw fll;t t:t~• frf!J1Uener :F 4:tvi{l~\ bt the th$:mml ~i~~~tivlty 
atleri t~,;t~ e;t,nliltt~ne or r. - o. !he 1re:a'll1t.a ~~~ plt)ttd fo:r ;t:aeh 
tf.lm t1titY£eeia. ·mm v!ll.. ~ disctti·liett itmt;tvta~J.l.::,. 
60 
·Ill~ li'ntrm•e 'te n-~,~-e~ ·1ti,t vtbl"J\tion ~ m~t~nea 11>nl;r 'bet•~~ 
the lJ.tu'ls terc to tw-tf"';·fi'Vl0 tPs. ~o .lwest ~u~~oy e.t. itie'h 1.0 e 
f~#l'et t~4 \e ••~ Wfli ,,it CPI" F~e VJ nlti'Jl$. a mui~ :t.nnr-eiu1e 
#flt ,t,e ~nat 1-\ th• T.t> CPS ptlfflt... All h'~quee.nel,e,9· e:b\\We !i CfS 
1bQW 'ttn~ltf ·~ i!N,~~~tl• ·~ hiaqu.t~o.t ~, vt\}ir&tio.tl" 
!h~ ~-$pi.l~t• ti! t~e:~ «®d®\lvitf ~G Vt!t'f. td.:mil•R tl;) tb~ -~ 
11'$.~,tt t'1&1@ .-,: li'.l"tiOI~ fhi £~fl•n<r.,e, Wa.$. ~,itf$&'ted b$tRtli -~·o $tad 
trwen.tf Off •It.b .~t~ ·"'1il~t~ at 8.o on.~ 'lli~ tatt\ ~h(>WS ~ri 11 
~•t tncf®i• f11• st1t~tiie v$1u~e. 
the •~u,., ·~~· t~$ -•~Im:~ t:ttllte~.$e a.t 8.0 a~ ,d.th ~ 1 
,e~t:nl !tiJl'it'l'i!£Mt QY'~ lit$ilt:1 'W!lttei:J, Al'Bo • • !ntl:t.ttlllee ln ·~uei of 
t'.b~ cg•~t'rtt~ nt ti.O'tttl $'bQN ~nt~ttve ,e:~. 
mhe ~~-~iJe euwe e•!.btt,ei \$.sle:~U,y t~ · ~c ~b&v:.lq:r ,. '4'.l't~ 
~U\~ 11:lt:tu~,,.~ ~t; '*'' ~Pi,t 11ttii a ;., ti~t':cerit tni:~e:a~e .. 
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l!umere;i;ts tefltts tfflwe 1wd.uc1.l¢d to deteet the r>ree'etleta of- ~, 
viaibl~ :,hem~en'*'" l)vitl!S' tctast run, the cba.tther Ms under eontin-
~~ Qbiene.ti.()n to <teteet th,e 4maet ot mt vtid.bl.e pbsen.<'ltatrll:~i. bttt 
nan:e ws 4~tactell. After the da.tii .?'fflS ~t"e o~leted, ,phe,rte~ 
lfzlt.®¢ ~i.~les Qf $Q..:100 m!or• stze t 1#:t.~ a fi{;:tts!:ty <>t 11ate~ ~ ~~e 
~Jeot~d. !ntO' th~ te$t i::th~b~~.. !bis :irepr~.$ente.d ~ a.ttempt to phot() ... 
-atli \b:e, J\'tJtl9!1ble oet~,e-nte ¢4°f eotlvett4® ~tterus 'witld;n.. the 
liquid te.$t ~:te, 11'he tflta't a~le w• '\tf.brat:etl ~t tbe f;t>eq,ue1t¢f 
tJt ·~ ~ee~n&e, ·~.· deteni.tnee: ~Eiii";:U,t$r.. film ,trtplfl ~in; high 
s~$4 i'!ll.ct.<>,pe.c.l)~ we:t""e me.le fflld ~ve~ 11:.t'JOtb ~e(IDe W~$ e.t:lll.eetet rma 
~· e~»a$ite fQJ!'ffl.m.. rf~vm'rt· atte:tr e~~.t\11 st'.llq tne o·~$ite 
ta.ile4 to "~ • ~tt~l"n Q,t th~ late~ ~:rtlcltih ~h~ ®lcV :motion 
r,t tl\\$ la.t• ~e.tl't!eleti' eo~. b$. ele$cllf1.'oed ·~ ii); .. ientl·e, ira.t1dom '!lotion 
with ~e:t~n:a~ t~ f.t(;) peirti~~-· ;p.a;tte~. iJnle 1a:ba,z parti~les would 
.~~. rt~sf~ed te~ @J~~ima.et.ei, twt1,· mi~utez then 1,eritly .settle tQ, 
th• 'boiltl• or rt~t to th~ ~e, a.Wl'f~e~ ~ 
'i'be· vdu~s ot th,~1 ,e¢1n~u,cttvt\'1 ~Et.~~~d \U'ti~ ~t~tte. (:Gniii"" 
tt- (tr-.... ) li\:ti"e ti~ m ~ti~ lt.tI. ·13 . 
fUa 1h£~ss 
, .. Ji(~~-$,;).,., .•. '; • 
o •. ioo 
o .. aoo 
o .• ,oo 
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A ll"OU,JJJ of totl.l." 'th~eou.ples used to measure the hea.tm•" 
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Candidate fc>r the De~ee ot 
D9etQr .~t Ph:Uos:o:,ey, 
mhesi$'.! A ·STlll)Y OF lJ.1BE ~CT Oli' SlNUBO:tDAL V!l3RAT!ONS UPON THE 
Mll!ASUREMENT OF '.ME~ COffl)UCT'IVlTY.OF DlSTILLin WATER 
MRJot- FieJ.d; M:ooh&ntC'alEr¥st~eet-!ng 
tiogl'~phieal.1 
P.e:rsona.l -Pe.ta: Born: in '.B.rtstow-, Okl.~oma, .l:\'UgUSt 23, 1923,. 
the aon ot Walter wad l'leU!e XVI®tgome;ry.. · 
Eductl.t5;oni Gta.duated from Br.;t·stow High School, Bristow. 
Ok1ah<:>irra., l$»4l; reoeivea the Baehelo:r ot· Science Degree 
in Mecha.n!ea.l Engitteer!t'l:g &or.a 'Wic~ita State Unive)r'sity, 
W:tohtta., K~a~s • tn Ma,y, 1960; reoei ved. the Master of · 
Seiettae D~e in Mecban..ic:al Jsng1n~ering troni Oklahoma 
sta.t,e Unt<vers:t~ in ·~, 1963; OOll'l,Ji.eted requirements 
.tor: the D(,lletOl" of' PhUQCsoph:1 Degree in July, 1968,. 
Prot."e$S"!e:t1al ~ertenee : Ni11et,een .feat's as a navtga.tor in 
tn~ t:Jnite4. ·states A:i.r Fo:,oe a;nd cl;lil'ttently pertormi,n.g d\lty 
as a Lieutenant Coloael wt:th the. :;reguJ.~. Air F¢rce. · 
Present pos.it:U® ie Dep1.dty Director ·Of · the Ael'ospa.ce 
Power Divi&i<>n;.. Aer~ Prop\lls'io~ tabotat.<>ey, · W:rtght-
fatt~son .4'l'f,B; Ohio 45433. · ·. · · . . 
